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(54) CATALYST CONTAINING FIXED 

BISPERFLUOROALKYLSULFONYLIMIDE liflETAL 
SALT 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a catalyst easy to 
handle as compared with a general-purpose non-solid 
Lewis acid catalyst, for example, anhydrous aluminum 
chloride, easily separated from a product capable of 
being reused and gentle to environment. 



porous material containing 0.1-5Cv/t.% of 
bisperfluoroalkylsulfonylimide metal salt represented by 
[(RfS02)2Na]aM (Rf is a 1-8C perfluoroalkyi group, M is 
an alkaline earth element, an transition metal element, 
boron, aluminum, gallium, indium, tallium. silicon, 
gemianium. tin, lead, arsenic antimony, bismuth and 
tellulium and n shows a numerical value equal to the 
valency of an M element). 
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SOLUTION: This catalyst Is composed of a metal oxide 
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(57) imm] 

[ (R f SO2) 2 N] „M 



(2) 

1 

/Uy^/U7i'.:=^/u^ ^ V(0^m^^ 0 . 1 — 50 fia:%'B^ 

[ (R f SO2 ) 2 N] „M 

mm. '^71-^=^^ mm. rv^^^v, t-'y^ 
[0001] 

[0 0 0 2] 

g|3p7-2 4 6 3 3 8^^#^) o L;^^ L/.^^^ 
[0 0 0 3] 

[0 0 04] 30 

L r ^ t9 X. 5 iSStt ^^^t-'Y ^/^iSE o ^ r mMMm 

l.Tz^^^. \f':^/<—y )\^:^\:^T 7V^j\^:^;Vit^:=-?\-A ^ K 

4^«:^4:0. 1-5 oma%^^-r6^JS®^<l::^#7Lft: 

[ (R f SO2) 2 N] „M 40 
aS-L. R f ti^^^l ~8C0/^°— :7/U;rt:3r/l''^/t-S 

[0 0 0 5] uT^^mnm^m^mmir^. :^^m(D\^^ 
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2 

(R f SO2) 2 NH 

({BL. R f fS^^^l — :7/V;^nT/^^>'^S 

^Tf^-to ) 

[0 0 0 6] ^: Y(D^mM.(n^mMh LTti. r/i- 
^mmit^^n^ti^x}^. i^v:^. T/i^^-r. 

[0 0 0 7] if-m?i(Dmm.<Dmm.-)5^^}i \^x\x. \fy^^< 

k^?^;!jpl. m7i^^m-mm^Rit>\^x-:>x 
^Mt^^. ^\^^xmm^M^m^i^. ko^j® 

i^\^^xmm^^im^'r^^mm.wi^. ^^\^^^^ 

^&T{z.^mmitmmmm^h7i^m^^\^j:<>xm^ ^ 
^^tr^x^^o 

[0 0 0 8] ^ v<D^m&<Dmm'p(^^^&t lt 
mm<7)f^i±. ^ 0 , 1 5 0 fift% 

TfSO. 5 nm— 5 0 n mC^$5(SI-fc5 fc<^;d^$?^ b 

v\ Mci^ma^. m^(D^mmi\^^^^h^j:^T^/i-yT 

V. Z SM- 5#(7)-r^ :^ 0/KT^^-^^V^ 




(3) 



3 

[0 0 0 9] :^m^<Dmmt bXiSffli-^Sli^fi. ^tt 

/i.;?^ ■ T/i-^-R/^;. ^mt. ^mit. ir\^y ^i^fald 

^mrm}i\^x\mnm^mm^m\^^^wm. mm^ii<o 
[0010] 

NMRf^ 0*mT■^±K J NN-EX4 0 0 MI^^^^Rft 

1 6 0 0S5!R^5>7^^«f^^fflv^alJ^L;Aco tt^ffiffl. 

[0011] iM^nm 1 ) 

1. N- h y ;^^/^vy /W^°— :7y^:^u:/^>';7.yixxKc:i 
/l^T^ KNalS (A) (O^^^ 

— M^g:<7)3 0 0ml (Z)t:^— ;(7 — ^^^B^Ufc 

2 g ( 1 2 0 mm o 1 ) ^Att. JtW^. 7K?^T(- t:'^:^ h 

y 7^ ^/i- V y /i^T ^ K-^ h y ^> i^±g(^ i ^/^s^c^t" h 

^tKn:7^:/ (THE) Om 1 ^3 O^J-FbIT^JS 

yfv^=7 4Y^^xy^T\\Ymm^^WS±rf{%ox:.^ 3 

OmmHg— > 1 mmHg) "Cl^^ fiN-hyp^^ 
A:^ (A) ^%f^. 

[0 0 12] 2. t:';:^^'?— :7/W';^-a V><./U7j^^yU'-l' 
^ KNa:^ (B) O^fig 

^^^v^T'#bn:^c (A) ^^X3/<—y;\^:^xi-:f^i^:Ajvir^ 
=^/uyyU:t94 V2 6 g (9 0mmol) , iy:^^-^:^ 

3 5m 1 ^ K^'Y4^^y:^;=^^fflV^^^#iai^Tt-2 0 0 50 
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4 

^f-^/^j^^^«Si±T (sot:. 4 0mmHg'-'>lm 
mHg) T-I^^L. (B) 2 5g^^#/clo H 

ft: (B) h/Wi 1 3 5 8 c m'\ 1 1 

4 0cm-\ 1 0 8 3 c m-^ffliZZt^S O2 St-eH-t-^ 

[0 0 13] 3, t'y'^y'?— y^y^:^u v;=^/^/^:^yW 
^ K (C) -^(7)^>fL 

C(7)@ft: (B) CO 1 0 g ^7k5 0 0ml C::^^!^^^. 
m\±4:t>^^mm (T>^y<-y^ h I R - 1 2 0 B : 
Kp"p^) 2 Om 1 ?r3?c±<b:^c-l'^:/5S|^;^^A (2 0m 

6 0mmHg--6 OmmMgOj^HT-eTK^g^L. M 
^&(Dmt^ (C) ^#/to 

[0014] 4 . i^M^mK 
gft: (C) ^X2g^j^^^v^6 O^. ImmHgT. 

iB^mmmi^. iik\^^xmM^T (io5°c. exio-^ 

mmHg) {-X^m^'^&&^^m^"^%f-o :i<D^^B(D0 
^KK^^:^ b/l/i^ti 1 3 5 8 c m-\ 1140c 
m-\ 1 0 8 3 cm-'ifiiZIClSOzSt^lSia-r^KlRt" 

H-NMRfiJ^^mt^i^/^KM'j--(7>^^;^/i^>-:7 h 1 

2. 8ppm (TMSS^*) (r-T ^ KCDTT^n h XC'JSJg 
^tt^P^lR;^5^^tt/Co ^fc^'F-NMRcoiiJ^j^:^, 
-4. 9ppm (CF3) . -37. 8ppm (3{i(7> 
CF2) . -45ppm (2i\L(DCF2) . -49. 9 
ppm (Kic^CFa) (c:F(7)KlRt°— 
(CFC 1 o 

[0 0 15] 5. f^-Y ^ Kco-r ';/^/^t^'^7Aigco-^^rg 

_tls::b'&{-J: Y)^f$.Lti\^^y^<-'y/\^:^r2-:f^ v;^/^^^ 

^ K 5 g ^^@7k 2 0 m 1 r ir h c::^ h y 8 O 

m 1 <DU'^m-mi^m^^'^r^mm\^mit-f ^r-zi^^^^j^ 

0. 6 3 g^;^)Pblt«^T6 0^. iB#PNlS/S^-^fCo 

12 0°C. ImmHg. 1 B^pr^W^^i® Qfe)^ 
*#c(?:>^-r ^ K(7)-f :y^yui:''^7ju|g4. 6 g ^#fco :i 

COSjS*. F/S/Yb = 5 7/5. 6/1 ; l^^tt: (5 
4/6/1) T*feo/Co 

[00161 {^^m 2 ) 

1. N- h y 7^ ^/i-v-y /w^— ^ 

^/i-T^ KNaJ^ (A) CO-g-^ 



f 

(4) 

5 

/U7^::^juy/U:ty4 0 g (SOmmol) 
(60°C, 3 0 mmH g'-'> 1 mmH g) Tl^^L. ft 

h^-rhv^j^m (A) ^mco 

^ 5 KNaM (B) (D-^f^ 

7}^:^/^:7/U;^t-^^ K2 0 g (4 0mmol) . 

5m 1 ^ K^-r ^'?/^:^^fflv^^^#H^T^c:2 O 

0 m 1 C0:<^— h l/"^' :7 n >'Ffc9fSA "9 ) t^ttiZ^^ 

v?;^^f->'^j^^^JSiET (8 0=C. 4 0mmHg'-> 
X mmH Xm^i^. M^&mt^ (B) 2 1 g ^# 
/to r(7)^ft:(7:>5!R^®i|X;^^:?^ h/V{CJil 3 4 3 c 20 
m'\ 1 1 5 0 cm-^'fiia(^SO. S{^eS-t-5SJ:lR 

[0 0 18] 3. \f:^^<—y/i^:^^:ti^i^>':^/i^^^/i^ 
4 (C) --c^telb 

^cD^fr (B) (7)5 g ^;4<:l 5 0ml ^ >5'' / — 1 5 

0ml t(Du^mm\^mm^^. 7K^M(7)^s^tt^^>- 

^St^m^g {T>y<—y^ h I R- 1 2 0 B : ffip^p^S) 2 

Om 1 Lfc'r;5^^/^^&;^;^i^ (2 Omm4>:^9P^ 

{C3 c c/m i nOilS-eggbft-f ^ K(Z)7K^ 
Ji^^^fCo rcO»f£W?K(^P Hti2. O^^Lf-o ^(^5* 30 

S8 0^. 1 6 0mmHg~6OmmHgt7>igJBET'e^ 
j^^g^L. ^V^r-SO^, ImmHgTT-ft^^^j^ 
^^fe<7)@»: (C) 2. 4g^#;^Co 
[0 0 19] :i(Dmt^ (C) c^5 4mg^^@7kl Om 

1 {;^^^l?$-^yc:*^?^^0. 0 1 N(^;^7ir-r y — ^tK^ 

c cXh-Dti^ gfls: (C) ^fiTk^lbrir b>^^ 

^tf'-e ^H-NMR. ^'F-NMRCOfflij^^LfcSi£*. 40 

10. 5 p pm (TMSgip) ^ h^COZfti h^'l^^ 

Jt^-t^H"—^:^^^ -4. 9ppm (CF3) ^ -36. 

9ppm {liu.(DCF2) . -4 3. 7 4 6. 5 p 

pm (2'--6{iLC7)CF2 ) . -50ppm (TficOCF 

m) o 

[0 0 2 0] 4. t'';^/>"":7/i/;^a::^^ ^$?>-;?^./l-7)^::^/P 
7}^:=i/l/^ ^ K 3 g ^mmi^ 2 4ml tCl^ftl ^-t^rfc^ffiic 50 
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6 

^^b-r :yx/l-t'!>i^0. 3 9 g^?^.;(JDLjt}^TT*6 O 

oi/^tKI-— ^^fflV^^^ (7 0"C, 2 0 0mmHg) ^ 
T-tr h::^ h y /l^S Om I ^^;tJPL. ;(JP?&(7 0^) 

Ot:. ImmHg. lB$rBm?g^i^L2. 9g(7)efe«& 

;V:^X2:^^ ^:yy^;V7^:=:./V) K] ^ 5/7^/1- 1'^ A CO 
h/^fi 1338, 1150c m-'iSiai- 
SO^mK. 1 0 8 5 c m-^iSiSt-C-FStCljf Jg-r^ 

(IS^OlrtJiSi^ffi) (D^^^. F/S/Yb = 9 8/6. 
1/1 ; j^^it (10 2/6/1) ^^LfCo 
[0 0 2 1] 3 ) 

y ^M.m<D^ ^ Kfb 

«?ijl ^f5]1^(D::^?iT-^^bfct:^^;^ (hy :7a;^np^c5^>' 
>r^K"^ hy'^^Sg ^^©tK 12 5ml 

(T V^^— ^-f h I R- 1 2 0 B : (Sd^p^) 2 0ml^ 

^JKb:^'-r:^>'5ei^;^^i^ (2 Ommcf.;^^;^;^^^) 

(c: 3 c c /m i n (T^i^^-ej^ft b h y :7/V;^n ;^ ^ v;;^./^ 

1. o^Tj^bf^o r<z)7K®?i5^n— ^ y — ac/-<7Ki/— ^ 

— ^^V^^7^ — ^/^;^?^S5 0^. 16 0mmHg~2 
OmmHg(7)®EETT-^i»*@^b. ^SfeV^T-4 0°C. 1 
mmHgTT**^^j^b. ^fecoHfl^ (A) 4. Ig^ 

[0 0 2 2] mifS (A) CO 5 0 m g ^^©tK 1 O m 1 td 

^vN-r^^fp^^b^do Ac^7Ki^fl^JiAS6^^ce5SS^(7)}jS^ 

ffi^^^b. 1. 7 8 X 1 O-'^me q/c c (7:>4^fP^fi 
^7j^bf::o -g^^bfcit'^;^— h y 

^ K(7)NMRaiJ^<7)*£^f^> ^«F-NMR;^-<^ h 
/l^ (C F3 COOHSP) X\^- 80. 6ppm(c:CF 

NMR;^^^ h/l- (TMSSip) Ttil O. 7 p pmtC 

[0 0 2 3] 2. tfv<.— h y r7/i/:;ra 7« ^ 

##^^J1 ^fs^^d. mb. :7/U;^-C2^^^ 

yU-Y ^ Kid#^T'g'^b;rct'>^ ( K y :7/U;^-u 7^ ^ 

5: K3 g^^^b-Y yTJl-^^r^M^it^W^Xm 

ib;^ AO. 3 2 g^fflv^ilj^^t^^4^TT*5B#r«1R 

v?!>A:^l. 6g^#/to rcoft'^4^l^^bV>P^Mtt^ 
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[0024] 

immmi] 

^ V4 -y'r/i^^f^J^m.O. 5 g^^®*l 4 g ^ n-y^ 

^ 5. 7g^?^;bnL. }tH^T7 0-7 5 

4^1x->5^{c:^L6 0=C. 4 OmmHgTT-^jffi^l^^L 

}^&m.^(omi^5. 5 g^^fco *v^r*r(^«&*4r^© 

7k5 Om 1 {::^t5:$iJ:8 0^. 4 R^FBlttW^a L. 
7K?ftf^l4 0°C. 1 mmHgT-K^^i^L. 5 g 

^ Kco-r ^/T'/V't^'^^i^.ig^ LT5. 4fiS%^^Oi/y 
(A) 

[0 0 2 5] 2 . ^;=^^7"/Wt:SiSSF^ffi 
?^W^St'9{^ttfc5 Om 1 <DE.\^yy:^^{cmm:l 0 
mmol^9 9. 5^m%(D:^^ / —M^^ML-. 

^:3L^yl.C0lR^ti4 0%, 7B#rpT-X?ti6 4%Tfcofcio 

[0 0 2 6] 

mSg<^HMif^7^-r hY ( h-y— ttiiHS Z- 3 3 0 
HUA : fSp^p^) ^ffi^-Y 5/7^/Vfc:' :>A7K^^i^^fflV^^ 

(Yb3. 2fiS%^W) . ^V^TC(7)Yb -Y 1 0 g 

/l-^ ^ Kl g^20ml ^ y — 

L. K-f ^ KS^^tfY b - Y 1 1 g 4r^7to ^^fcV^T^ 
rco*&*^^®7Kl 0 Om 1 't'iC^tSt^-ti:. 8 0"C. 3 

L. (B) ^^/!io 
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[0 0 2 7] 

1. v^y ;^ • T/w^-^;^ y7Kr<^c7)-^fiSc 

5 0 0ml (D\f—t! — ^m^^. ^©tK 1 0 0 g (^^^7 
—/I- 8 0 g :J^i:TJ^ K7='^//l^r ^ 1 O g ^^;(ip 
$-1^. ol/>r*}ti^T{-X h^^^/l-:^/l-hv'y b4 
10 1. 6 g^?^;!jDL. ^V^-eT/V^^[>-A-f yy'n4^:3ev' 
K2. 7 2 g^j^APL. ^3 O^Pp^lt^t^L. -r^t;^^^ 

y-*c(c:/^i9. ^ttSrfi^3 o^cr-2 2B#PB1^BR/^;;$ 
t:. 5B#Fpm^L. efe*&*#t^fiK^^i 8. 7g^tt 

fro r(7:)^i^^^i^^3 0 O't:. 20#r«l. ^V^T*5 5 0 

/Kr flsii. 8 g^^#/co f^afeS)*co*&*x^[E]Wx^' 

^ — >-tidffi3 6 At;i5^V^t"— :7^;^LfCo ^^P^flft^ 
20 t^l O 0 Om'/g. ^i&^?LMti2. 9nm-efco 
[0 0 2 8] 2. ^<-''7;\y:tr2T7\^^/^:^7^^==^/^4 ^ 

M3 T^-g^fifebfrf-y'; h y y/^':<^^;^ ^>';^/i-4^::^yW ^ 
K;^;^vi/^'AO. 2 g^-g-tfi Om 1 ^y— /l^:^ 
i*:i/^T-l 1 0°CT*3B#FpmJ^$-^efe*&* 

^^AiS^^v-y • r/i-^-^y y^T^^^^v^ (c) 

^-^y y^T5>T'-^5V^ (D) ^mt-o iS^V^-CpMLf:: 

-A:^^Wv'y • T/i^^-^y y4^r:9•^^5V^ (D) 2 
g^^3^^S/CWt^^«bi 5 ot:(^^ip|gib. m.mi^:^ 

^ 1 5 Om 1 /m i n »ft b/^;^^ ^"7^ h^i^i/^^^ 
5 g^-<:xif^5m 1 {Z.mM^'^t^^W.^ S m 1 /h(7) 
it*-riB#rp^»?^b. ^V^T-M^^^^^?U«T-3 0^ 
rnlgSb. ^S^V^T-^^;^^^^3 o^jgfLt":i^-ecvDffi{:i 

40 J:^«®^s^^TV^. mm (e) ^#fco 
[0 0 2 9] 3. ^^■T'/WbRfc;^ 

^]ffi^>Jl tf^^tt:!. mb<teiJ5t bT«?^ (C) *5j:t/® 

i% (E) ^fflv^[^^t^:lK^c;;^^Tofro R;CB#r0i5 0#FBi-T? 

/Co 

[0 0 3 0] 

50 [^p^<7)^m] mi^m^ti^xWiWi^^t^^Si 
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